Mabula et al. BMC Research Notes 2014, 7:410 
http://www.biomedcentral.eom/1 756-0500/7/41 0 



RESEARCH ARTICLE Open Access 



Hirschsprung's disease in children: a five year 
experience at a University teaching hospital in 
northwestern Tanzania 

Joseph B Mabula 1 , Neema M Kayange 2 , Mange Manyama 3 , Alphonce B Chandika 1 , Peter F Rambau 4 
and Phillipo L Chalya 1 * 



(bmc 

Research Notes 



Abstract 

Background: Hirschsprung's disease (HD) is the commonest cause of functional intestinal obstruction in children 
and poses challenges to pediatricians and pediatric surgeons practicing in resource-limited countries. This study 
describes the clinical characteristics and outcome of management of this disease in our setting and highlights 
challenges associated with the care of these patients and proffer solutions for improved outcome. 

Methods: This was a descriptive prospective study of children aged < 10 years who were histologically diagnosed 
and treated for HD at our centre between July 2008 and June 2013. 

Results: A total of 110 patients (M: F ratio= 3.6:1) with a median age of 24 months were studied. Six (5.5%) patients 
were in the neonatal period. Sixty-four (58.2%) patients had complete intestinal obstruction whereas 42 (38.2%) and 4 
(3.6%) patients had chronic intestinal obstruction and intestinal perforation respectively. No patient had enterocolitis. 
Constipation (94.5%) was the most common complaints. 109 (99.1%) patients had colostomy prior to the definitive 
pull-through. The median duration of colostomy before definitive pull-through was 4 months. The majority of patients 
(67.3%) had short segment of aganglionosis localized to the recto-sigmoid region. The definitive pull-through was 
performed in 94 (85.5%) patients (Swenson's pull-through 76 (80.9%), Duhamel's pull-through (12.8%) and Soave's 
pull-through 4 (4.3%) patients). Postoperative complication rate was 47.3%. The median length of hospital stay was 26 
days. Patients who developed complications stayed longer in the hospital and this was statistically significant 
(p <0.001). Mortality rate was 21.8%. The age < 4 weeks, delayed presentation and surgical site infection were the 
main predictors of mortality (p < 0.001). During the follow-up period, the results of Swenson's and Duhamel's pull 
through procedures were generally good in 87.8% and 42.9% of patients respectively. The result of Soave's 
procedures was generally poor in this study. 

Conclusion: HD remains the commonest cause of functional intestinal obstruction in children and contributes 
significantly to high morbidity and mortality in our setting. The majority of patients present late when the disease 
becomes complicated. Early diagnosis and timely definitive pull through procedure are essential in order to 
decrease the morbidity and mortality associated with this disease. 
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Background 

Hirschsprung's disease, also known as congenital megaco- 
lon or congenital colonic aganglionosis, is a developmental 
disease characterized by absence of ganglion cells in sub- 
mucosal (Meissner's) and myenteric (Aurbach's) plexuses 
in distal bowel extending proximally for variable distances 
that result in functional intestinal obstruction caused by 
dysmotility of the diseased segment [1]. It is one of the 
most common surgical conditions in the paediatric age 
group with an incidence of approximately 1 in 5,000 live 
births [1-3]. Hirschsprung's disease is caused by the failure 
of ganglion cells to migrate cephalocaudally through the 
neural crest during fourth to 12 weeks of gestation, caus- 
ing an absence of ganglion cells in all or part of the colon 
[2]. The aganglionic segment usually begins at the anus 
and extends proximally [4] . Short-segment disease is most 
common and is confined to the recto-sigmoid region of 
the colon. Long-segment disease extends past this region 
and can affect the entire colon. Rarely, the small and large 
intestines are involved [5]. 

The cause of Hirschsprung's disease is multifactorial, 
and the disease can be familial or develop spontaneously 
[6]. The disease is more common in boys than girls [7]. 

The clinical presentation of Hirschsprung's disease 
ranges from neonatal intestinal obstruction to chronic 
progressive constipation in older children. Approximately 
80 percent of patients present in the first few months of 
life with difficult bowel movements, poor feeding, and 
progressive abdominal distention [7]. In Africa only 20- 
40% present as neonates, compared to more than 90% in 
developed countries [8-12]. The diagnosis is mainly by 
radiographic studies, anorectal manometry and histo- 
logical examination of rectal wall biopsies [13]. 

Since its first description in by Harald Hirschsprung, the 
understanding and the management of the condition has 
improved greatly. The first successful treatment of the 
condition was undertaken over six decades ago by Orvar 
Swenson [14]. The original operation (the Swenson pro- 
cedure) consisted of freeing the defective distal colon from 
within the pelvis by careful sharp extra-rectal dissection 
down to 2 cm above the dentate line and performing an 
end-to-end anastomosis. Since this first definitive oper- 
ation was described, many other patients have been 
treated successfully with other operations including the 
retro-rectal pull-through of Duhamel and its modifica- 
tions and the endorectal pull-through of Soave proced- 
ure and its various modifications [15-18]. Currently, 
these procedures are either laparoscopically assisted or 
accomplished completely via a trans-anal route with- 
out abdominal incision [19,20]. 

In developing countries such as Tanzania, Hirschsprung's 
disease poses a diagnostic and therapeutic challenge. Ignor- 
ance and poverty on the part of the parents, late presenta- 
tion with attendant complications, limited access to trained 



paediatric surgeons and limitation of facilities for prompt 
diagnosis characterize management of this disease. Hence, 
multiple stages of management still predominate in sub 
Saharan Africa [7,8,11,12,21]. 

In many hospitals in sub-Saharan Africa, particularly 
the rural hospitals, the facilities and manpower required 
for extensive neonatal surgery, and placing clinically un- 
stable children under general anesthesia for long hours 
are not available, hence colostomy which is fast to cre- 
ate is commonly used. Even when the children with 
Hirschsprung's disease present in stable clinical state, 
an initial colostomy is created because it is believed that 
the atonic proximal segment needed to regain its tone be- 
fore pull-through and the distal anastomosis needed pro- 
tective colostomy [7,8,11,12]. However, the morbidities 
and mortalities associated with colostomy creation are 
enormous, and this resulted in many centers avoiding its 
use, and preferring the one stage pull-through [11,12]. 

Despite the fact that Hirschsprung's disease in children 
is prevalent in our environment; little work on this subject 
has been done in Tanzania and the study area in particu- 
lar. This is partly due to paucity of local data regarding 
this condition and lack of community awareness on the 
importance of early reporting to hospital for early diagno- 
sis and treatment. This study was carried out to determine 
the clinical characteristics and outcome of management of 
Hirschsprung's disease at our center and to highlight chal- 
lenges associated with the care of these patients and prof- 
fer solutions for improved outcome. 

Methods 

Study design and setting 

This was a descriptive prospective study of children aged 
10 years and below who were histologically diagnosed and 
treated for Hirschsprung's disease at Bugando Medical 
Centre during the 5-year period between July 2008 and 
June 2013. Bugando Medical Centre is the only tertiary 
health institution serving the whole of the northwestern 
part of Tanzania, serving a population of about 13 
millions. It is a 1000 bed referral hospital located in 
Mwanza city in the northwestern Tanzania on the 
southern border of Lake Victoria. It is also a teaching 
hospital for the Catholic University of Health and Allied 
Sciences (CUHAS). 

Study population 

The study population included all patients aged 10 years 
and below who were histologically diagnosed and treated 
for Hirschsprung's disease at Bugando Medical Centre 
during the period of study. Children above 10 years with 
surgical problems are admitted in the adult surgical wards 
and therefore were excluded from the study. Recruitment 
of patients was done at the Accident and Emergency de- 
partment, in the paediatric medical and surgical wards 
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and thereafter followed up at the paediatric surgical out- 
patient clinic. Patients who met the inclusion criteria were 
consecutively enrolled in the study after an informed writ- 
ten consent sought from the parents or guardians. 

The diagnosis of Hirschsprung's disease was made either 
by barium enema or by a full-thickness rectal biopsy for 
histopathological examination. Biopsy was also taken from 
the colostomy edge to rule out long-segment agangliono- 
sis. Relevant preoperative investigations included packed 
cell volume, serum electrolytes, urea and creatinine, blood 
grouping and cross-matching. Radiological investigations 
including X-ray abdomen erect and supine were done in 
all patients. Barium enema was done is selected patients. 
Histopathological examination to confirm the diagnosis of 
Hirschsprung's disease was done in all the patients. 

Preoperatively, all patients who presented with acute in- 
testinal obstruction had intravenous fluids to correct fluid 
and electrolyte deficits; nasogastric suction and broad- 
spectrum antibiotic coverage. After resuscitation all patients 
under general anesthesia were subjected to emergency di- 
verting colostomy to decompress the bowel. Patients who 
presented with chronic constipation were subjected to 
elective diverting colostomy also to decompress the colon. 
The patients thereafter had full thickness rectal biopsy to 
confirm absence of ganglion cells in both myenteric and 
sub mucous plexuses. Biopsy was also taken from the edge 
of colostomy. The results usually came out within a week 
or two of taking the biopsy. The patients were advised to 
remain on the ward during this period. Bowel decompres- 
sion was continued during this time. 

Definitive pull through surgery was performed after 
stabilization of the general condition of the patient. All pa- 
tients in this study underwent three-staged surgery involv- 
ing a diverting colostomy, definitive pull-through and 
colostomy closure. The pull-through operations were per- 
formed by a consultant surgeon under general anesthesia. 
The most commonly performed operations were the 
Swenson, Soave, and Duhamel procedures. In all these 
procedures, the aganglionic as well as the dilated proximal 
bowel segments were resected, and the visibly normal 
bowel segment was used for the pull-through. Swenson's 
operation involved removing the rectum, pulling the 
healthy ganglionated colon through, and connecting it to 
the anus [14]. The Soave endorectal pull-through consists 
of stripping the rectal mucosa with preservation of the 
rectal muscular cuff. Ganglionated colon is pulled through 
the muscular cuff and anastomosed just above the dentate 
line [16]. The Duhamel procedure entails leaving the na- 
tive rectum in situ and bringing the normally innervated 
colon behind the rectum with an end-to-side anastomosis 
2 cm above the dentate line and joining the two lumens 
side to side. Because of unavailability of GI stapler for the 
final anastomosis, we performed a modified Duhamel 
pull-through procedure using a hand sewn technique as 



described by Adeniran et al [22]. Histological specimens 
were obtained from the bowel used for pull-through to en- 
sure that a well ganglionated bowel segment was used. 

Postoperatively patients were kept nil orally till return 
of bowl sounds and at that time nasogastric tubes were 
removed. IV antibiotics were used for up to one week. 

The results of the definitive pull through procedures were 
graded as good, satisfactory or poor according to the classi- 
fication suggested by Nielson and Madsen [23], as follows:- 

a. "Good", if the patient had no complaints and passed 
normal stools spontaneously with a maximum 
interval of 2 days. 

b. "Satisfactory 1 if the patient had only minor bowel 
disorders such as constipation which could be 
managed by laxatives but never required enemas, 
occasional diarrhea, occasional slight abdominal 
distention and occasional soiling. 

c. "Poof if there were frequent distention of the 
abdomen and severe constipation requiring 
treatment with enemas. 

Data on each patient were entered into a pro forma pre- 
pared for the study. The study variables collected included 
age, sex and clinical presentation, type of colostomy done 
and complications if any, proximal level of aganglionosis, 
age at definitive pull through, levels of resection, and any 
complication of definitive pull through. Other information 
recorded included length of hospitalization, mortality, 
need for secondary surgery and bowel and sphincteric ac- 
tivities at follow-up. Patients were followed up for a period 
of twelve months or till death whichever is earlier. 

Statistical data analysis 

The statistical data analysis was performed using stat- 
istical package for social sciences (SPSS) version 17.0 
for Windows (SPSS, Chicago IL, U.S.A). The median + 
Interquartile Range (IQR) and ranges were calculated 
for continuous variables whereas proportions and fre- 
quency tables were used to summarize categorical vari- 
ables. Chi-square (/2) test were used to test for the 
significance of association between the independent 
(predictor) and dependent (outcome) variables in the 
categorical variables. The level of significance was con- 
sidered as p < 0.05. Study variable that was found to be 
statistically significant in univariate analysis were sub- 
jected to multivariate logistic regression analysis. 
Multivariate logistic regression analysis was used to 
determine predictor variables that predict the postop- 
erative complications, hospital stay and mortality. 

Ethical consideration 

Ethical approval to conduct the study was obtained from 
the CUHAS-Bugando/BMC joint institutional ethic 
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review committee before the commencement of the 
study. Informed consent was sought from each patients 
next of kin/parents before being enrolled into the study. 

Results 

Patient's characteristics 

During the study period, a total of 286 had colonic and rec- 
tal biopsies performed for Hirschsprung's disease. Of these, 
only 116 patients had histologically confirmed cases of 
Hirschsprung's disease. Out of 116 cases of Hirschsprung's 
disease, six were excluded from the study due to failure to 
meet the inclusion criteria and incomplete data. Thus, 110 
patients were enrolled into the study (Figure 1). The age of 
patients at presentation ranged from 7 days to 10 years with 
a median age of 24 months (+IQR of 22 to 26 months). 
Only six (5.5%) patients were in the neonatal period. 
Eighty-six (78.2%) were males and 24 (21.8%) females, with 
a male to female ratio of 3.6: 1. 



Clinical presentation among patients with Hirschsprung's 
disease 

At presentation, sixty-four (58.2%) patients presented with 
complete intestinal obstruction while 42 (38.2%) presented 
with chronic intestinal obstruction and 4 (3.6%) patients 
had intestinal perforation. There was no patient with en- 
terocolitis. Constipation and abdominal distention were 
the most common presenting complaints in 94.5% and 
92.7% of cases, respectively (Table 1). There was just one 
(0.9%) patient with Down's syndrome. 



Table 1 Distribution of patients according to clinical 
presentation 



Clinical presentation 


Frequency 


Percentages 


Constipation 


104 


94.5 


Abdominal distention 


102 


92.7 


Wasting 


73 


66.4 


Failure to thrive 


68 


61.8 


Visible colonic peristalsis 


25 


22.7 


Vomiting 


25 


22.7 


Growth retardation 


20 


18.2 


Fever 


12 


10.9 


Spurious diarrhea 


7 


6.4 



Laboratory, radiological and histopathological 
investigations 

Complete Blood Count, Hemoglobin levels and cross- 
matching were done in all patients. More than three quar- 
ter of the patients had Hemoglobin levels less than 10.0 
gm/dl. Serum electrolytes revealed hypokalemia and 
hyponatraemia in 64 and 45 patients respectively. Plain 
abdominal x-rays (erect/supine) done in all patients re- 
vealed multiple dilated loops of bowel with significant air- 
fluid levels in erect films in 68 (61.8%) patients. Free air 
under the right dome of diaphragm (pneumoperitonium) 
was seen in four (3.6%) patients who had bowel perfor- 
ation. Barium enema was done in 34 (30.9%) patients 
and classically demonstrated the transition zone. Histo- 
pathological examination confirmed the diagnosis of 
Hirschsprung's disease in all the patients. 



286 had colonic and rectal 
biopsies performed forHD 




^^^^^H were 
110 were I excluded due 

enrolled into ^^^H to failure to 
the study ^^^H meerthe 
^^^^^^^ 



Figure 1 Flow chart of patients. 



Surgical treatment among patients with Hirschsprung's 
disease 

One hundred and nine (99.1%) patients in this study had 
colostomy prior to the pull-through. One (0.1%) patient 
had ileostomy due to total colonic aganglionosis. Seventy- 
five (68.8%) of the colostomies were placed in the right 
transverse colon (transverse colostomy) and the remaining 
34 (31.2%) in the sigmoid colon (sigmoid colostomy). 
Eighty-two (74.5%) of the colostomies were loop colos- 
tomy while 28 (24.5%) were double barreled. Four (3.6%) 
patients who had sigmoid perforations underwent double 
barreled sigmoid colostomy. The median age at formation 
of colostomy was six months (+IQR of 4 to 8 months) 
with a range of 12 days to 8 years. The duration of the col- 
ostomy before definitive pull-through varied from one to 
16 months with a median duration of 4 months (+IQR of 
2 to 6 months). 

The definitive pull-through was performed in 94 (85.5%) 
patients. Out of 94 patients who had definitive pull- 
through, 76 (80.9%) underwent Swensons pull-through and 
the remaining twelve (12.8%) and four (4.3%) patients 
underwent Duhamels and Soaves pull-through procedures, 
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respectively. In one (1.1%) patient who had an ultra-short 
segment of the disease, Lynns dorsal myectomy was done 
because of the ease of application. Ileostomy was performed 
after total colectomy in one (1.1%) patient who had total 
colonic involvement (Figure 2). 

The median age of patients at definitive pull-through 
was 14 months (+IQR of 12 to 16 months) with a range of 
two months to 10 years. Regarding the level of agangliono- 
sis, seventy-four (67.3%) patients had short segment local- 
ized to the recto-sigmoid region, eighteen (16.4%) had 
long segment, one (0.9%) had total colonic segment and 
ultra-short segment each, respectively. The level of agan- 
glionosis was not established in sixteen (14.5%) patients. 
There were no cases of total intestinal involvement. A 
total of 78 patients had their colostomies closed at the end 
of study period and the remaining 16 colostomies were 
not yet closed; 13 because of death before colostomy clos- 
ure and 3 were still waiting for definitive pull through. 
The time interval from definitive pull through to colos- 
tomy closure ranged from 1 month to 5 months with a 
mean of 2 months (+IQR of 1 to 4 months). 

Treatment outcome 

Of the 110 patients, 52 developed postoperative complica- 
tions giving a complication rate of 47.3%. These were clas- 
sified as complications related to colostomy construction, 
complications related to definitive pull through, complica- 
tions related to colostomy closure and general postopera- 
tive complications as shown in Table 2. 

The length of hospital stay after colostomy formation 
ranged from 3 days to 14 days with a median duration of 
6 days (+IQR of 4 to 8 days). The overall median duration 
of hospitalization following definitive pull through was 26 
(+IQR of 24 to 28) days (range 1 day to 34 days). The 
overall length of hospital stay following colostomy closure 
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The type of surgical procedures perfomed 

Figure 2 Distribution of patients according to the type of 
surgical procedure performed. 
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Table 2 Distribution of patients according to post- 
operative complications (N = 52) 



Post operative complication 


Frequency 


Percentages 


Colostomy-related complications (N = 49) 






• Skin excoriations 


23 


46.9 


• Colostomy prolapse 


21 


42.9 


• Non-function 


9 


18.4 


• Colostomy retraction 


8 


16.3 


• Intestinal obstruction 


2 


4.1 


• Parastomal hernia 


2 


4.1 


Complications related to definitive 
pull through (N = 37) 






• Surgical site infections 


12 


32.4 


• Soiling 


10 


27.0 


• Wound dehiscence 


5 


13.5 


• Paralytic ileus 


5 


13.5 


• Anastomotic leak 


2 


5.4 


• Intra-abdominal sepsis 


2 


5.4 


• Fecal incontinency 


2 


5.4 


Complications related to 
colostomy closure (N = 34) 






• Surgical site infections 


11 


32.4 


• Wound gaping 


6 


17.6 


• Intestinal obstruction 


2 


5.9 


• Ugly incisional scar 


2 


5.9 


General complications (N = 20) 






• Pneumonia 


4 


20.0 


• Urinary tract infection 


3 


15.0 


• Septicemia 


3 


15.0 



ranged from 1 to 10 days with a median of 5 days (+IQR of 
3 to 7 days). Patients who developed complications stayed 
longer in the hospital and this was statistically significant 
(p <0.001). 

In this study, a total of 24 patients died giving mortality 
rate of 21.8%. Out of the 24 deaths, eight deaths were re- 
lated to colostomy formation, thirteen deaths were due to 
complications related to definitive treatment and three 
deaths were related to colostomy closure. According to 
multivariate logistic regression, the age < 4 weeks (OR = 
4.6, 95% C.I. (1.6- 8.9), p = 0.002), delayed presentation 
(OR = 16.3, 95% CI (7.4- 18.9), p =0.011), surgical site in- 
fection (OR =3.5, 95% CI (1.4-4.6), p =0.027) were the 
main predictors of mortality. 

Follow-up of patients 

Out of the 86 survivors who had definitive pull-through, 
eighty- two (95.3%) patients were discharged well and the 
remaining three (3.5%) patients were discharged against 
medical advice. One (1.2%) patient among the survivors 
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had permanent ileostomy. The follow up period ranged 
from 3 to 24 months with a median of 8 months (+IQR of 
6 to 10 months). Using classification suggested by Nielson 
and Madsen [23], out of 82 patients who were discharged 
well, 68 (82.9%) had good results, 10 (12.2%) had satisfac- 
tory results and 4 (4.9%) had poor results. The results of 
pull through procedures among 82 survivors are shown in 
Table 3. 

Discussion 

Hirschsprung's disease (HD) is a common cause of intes- 
tinal obstruction in children. In this study, the majority of 
patients presented after the first year of life and only 5.5% 
of patients were diagnosed during the neonatal period. 
This agrees with other reports in Africa [8-12], but the 
picture is at variance with the presentation in developed 
countries where more than 90% of patients present early, 
largely during the neonatal period [24] . 

This study showed that males were more affected than 
females with a male to female ratio of 3.6:1 which is com- 
parable to the global ratio of 2.9: 1 to 4.5: 1 [8-10,12,21]. 
However, an exceptionally high male to female ratio of 
22.3: 1 was reported by Ziad et al [23]. The reason for 
this male predominance is unclear and warrants further 
investigation. 

The clinical presentation of Hirschsprung's disease in 
our patients is not different from those in other studies 
[8,11,12], with constipation and abdominal distention be- 
ing common to all the patients. As reported by many au- 
thors in developing countries [7,8,11,12,21], majority of 
patients in the present study presented late in poor general 
condition. In developing countries like ours where over 
60% of the populace cannot afford hospital treatment, pa- 
tients seek hospitalization only when they had developed 
irreversible intestinal obstruction, abdominal distension or 
enterocolitis [24]. This is normally when the habitual 
enema can no longer afford anymore relieve. This ob- 
servation is reflected in our study where more than fifty 
percent of patients presented late with acute intestinal 
obstruction and bowel perforations. Late reporting of 
patients to hospital in the most developing countries 
like Tanzania may be attributable to ignorance and pov- 
erty [7,8,11,12,21]. This delayed presentation increases 

Table 3 Distribution of patients according to results of 
pull through procedures among 82 survivors 



Pull through Results of pull Total 

procedure through procedures 





Good 


Satisfactory 


Poor 




Swenson's procedure 


65 (87.8) 


7 (9.5) 


2 (2.7) 


74(100) 


Duhamel's procedure 


3 (42.9) 


3 (42.9) 


1 (14.3) 


7 (100) 


Soave's procedure 






1 (100) 


1 (100) 


Total 


68 (82.9) 


10 (12.2) 


4 (4.9) 


82 (100.0) 



morbidity and mortality many-folds, as is evident from 
our results. We could not establish the reasons for late 
presentation in this study. 

Hirschsprung's disease has been reported to be associ- 
ated with neurologic, cardiovascular, urologic, and gastro- 
intestinal abnormalities. Down syndrome (trisomy 21) is 
the most common chromosomal abnormality associated 
with the disease, accounting for approximately 10 percent 
of patients [12,25]. In this study, there was one patient 
with Downs syndrome among the hospitalized ones. The 
diagnosis of Hirschsprung's disease may be difficult in this 
group of patients, since the common symptom of consti- 
pation in Down's syndrome could have different reasons 
such as the reduction of thyroid activity, general myasthe- 
nia or hypophrenia [25]. The lower incidence of Down's 
syndrome among the patients with Hirschsprung's disease 
in this study may be due to the difference of the incidence 
of Down's syndrome in general population. The low rate 
of Down's syndrome in this study may also be due to pre- 
hospital mortality from associated malformations e.g. car- 
diac malformations. 

Rectal biopsy remains the gold standard in confirming 
HD and it shows absence of ganglion cells and presence of 
hypertrophied nerve fibers [26]. This could be achieved ei- 
ther by a suction biopsy or a full thickness biopsy [27]. 
The suction biopsy is advantageous because it needs no 
anesthesia, can be done as a clinic procedure and in good 
hands has a low false positive rate [26,27]. However, suc- 
tion biopsy was not available in our center hence the need 
for general anesthesia in our patients as the full thickness 
biopsy can only be done under general anesthesia. Barium 
enema may help with diagnosis but the classical transition 
zone may not be obvious in the first three months [28] . In 
our study, barium enema was performed in only 30.9% of 
cases because most of our patients presented late to the 
hospital with established complications which required 
emergency surgical intervention. Anorectal manometry 
was not performed in this study due to lack of this facility 
in our centre. 

The principle of management of Hirschsprung's disease 
is the removal of the aganglionic portion and a "pull- 
through" of the proximal ganglionated bowel [29], first de- 
scribed by Swenson and Bill in 1948 [14]. Later, Duhamel 
[15] and Soave [16] described the retrorectal pull-through 
and endorectal pull-through respectively. These three pro- 
cedures have been widely used in the surgical manage- 
ment of this condition and the outcome and prognosis has 
been very good and comparable among the three proce- 
dures [14-16]. However, the choice of technique is still in- 
fluenced by the training of the surgeon and the available 
resources and the presentation of the patient. In agree- 
ment with other studies done in developing countries 
[11,12], Swenson pull through was the most common sur- 
gical procedure performed in this study. Duhamel pull 
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through which is commonly practiced by many surgeons 
in developed countries is not popular in resource- limited 
countries due to lack of GI stapler needed for the final 
anastomosis. This is reflected in our study where only 
12.8% of patients underwent Duhamel pull through. Due 
to unavailability of GI stapler in our centre we have devel- 
oped our own technique of hand anastomosis as described 
by Nasir et al [12] in Nigeria. Traditionally, these pull 
through procedures have been done in three stages with 
the first stage being the creation of a diverting colostomy. 
The second stage performed much later when the nutri- 
tional status of the patient is improved (often between 6 
and 12 months of the first surgery) involves the definitive 
pull-through while the final stage is the closure of the 
stoma [30]. This modality of management is associated 
with many problems including prolonged hospital stay; 
morbidity and mortality associated with colostomy in the 
neonate and infant, multiple exposures to anesthesia as 
well as increased cost of the management [29-32]. To 
avoid problems associated with staged procedures, at- 
tempts have been made by several workers to achieve a 
pull through without creating a stoma [29,31,32]. We have 
also shown in a previous study that colostomy is associ- 
ated with high morbidity and a significant mortality in our 
children therefore a primary pull through where feasible 
would be ideal for our environment [33]. This will also 
translate to less financial burden as cost of hospitalization 
would be reduced. However, despite many problems asso- 
ciated with this treatment modality, many centers in de- 
veloping countries still practice the traditional staged 
procedure for the treatment of Hirschsprung's disease. 
This is reflected in our study where all the patients re- 
quired preliminary colostomy as part of staged manage- 
ment. The reason for this is due to late presentation in the 
patients which makes a primary pull-through unsuitable 
because of the gross bowel distension. Also, many of the 
colostomies were done as a life-saving procedure in some 
of them as the conditions of the patients precluded any at- 
tempt at a primary extensive surgery. The advantages of a 
preliminary colostomy are numerous and include relief of 
obstruction, time for dilated colon to regain calibre and 
tone, making for easy colo-anal anastomosis as well as 
easy bowel washout prior to the pull-through. It may also 
help to reduce the incidence of postoperative enterocolitis 
[29]. Planning a staged procedure requires that the stoma 
be well sited in a biopsy-proven normal bowel [29,30]. 
However, this was not possible in our study due to lack of 
intra-operative frozen section facility as well as the emer- 
gency nature of the colostomy and therefore reliance had 
to be made in some cases on visual identification of the 
transition zone as well as presence of peristalsis on stimu- 
lation in order to site the stoma. 

The majority of patients in the present study had short 
segment of aganglionosis localized to the recto-sigmoid 



region which is in keeping with other studies [11,12,29,30]. 
We could not establish the reason for this anatomical 
distribution. 

The presence of complications has an impact on the 
final outcome of patients presenting with Hirschsprung's 
disease. In this study, the complication rate was found to 
be 47.3%, a figure which is higher than that reported by 
other authors [11,12,29]. The reason for high rate of com- 
plications in this study may be attributed to late presenta- 
tion as a result majority of patients to hospital in poor 
general condition. 

The overall median duration of hospital stay following 
definitive pull through in the present study was 26 days 
which is higher than that reported by other authors [8,12], 
This can be explained by the fact that the majority of pa- 
tients who developed postoperative complications follow- 
ing pull through surgery stayed longer in the hospital. 
However, due to the poor socio-economic conditions in 
Tanzania, the duration of inpatient stay for our patients 
may be longer than expected. 

The overall mortality rate in this study was 21.8% which 
is comparable with 23.8% reported by Nasir et al [12] in 
Nigeria. The high mortality rate in this study was attrib- 
uted to the age of patient at presentation (<4 weeks), late 
presentation of patients with established complications 
and presence of postoperative complications mainly sepsis. 
Addressing these factors responsible for high mortality in 
our patients is mandatory to be able to reduce mortality 
associated with this disease. 

Normal continence and regular bowel emptying is the 
primary goal in the surgery for Hirschsprung's disease [30]. 
During the follow up period, the majority of our patients 
had a good postoperative outcome (results) as more than 
80% of patients (survivors) who had definitive pull through 
procedures had normal continence and regular bowel 
emptying. According to Nielson and Madsen classification 
[23], the results of Swenson's and Duhamel's pull through 
procedures were generally good in 87.8% and 42.9% of pa- 
tients respectively. Similar observation was reported by 
Nazir et al [12] in Nigeria. Soiling was a major late compli- 
cation of both procedures observed during the follow up 
period. But it has been observed that the problem tended 
to lessen as the child grew older and with careful dietary se- 
lection. The incidence of faecal incontinence varies from 
less than 1% to as high as 32.7% [34-38]. In the present 
study, faecal incontinence was reported in only 2.1% of 
cases, a figure which is comparable to what was reported 
by Jarvi et al [37]. Although we do not have facilities such 
as anorectal manometry for measuring sphincter function 
in these patients clinical history and examination revealed 
that most of our patients are continent. The results of 
Soave's procedures were poor in this study. However, since 
our duration of follow up was limited to only two years, we 
could not estimate the long term outcome of treatment. 
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The management of Hirschsprung's disease poses many 
challenges to pediatricians and pediatric surgeons prac- 
ticing in resource-limited countries like ours [8,10,12,21]. 
Ignorance, poverty, late presentation of patients with at- 
tendant complications, limited access to trained paediatric 
surgeons and limitation of facilities for prompt diagnosis 
are the hallmarks of the disease. Hence, multiple stages of 
management still predominate in sub Saharan Africa. A 
single stage pull-through in Africa would be indicated if 
patients present early without complications and the ex- 
pertise is available to reduce morbidity of repeated sur- 
gery, cost to the parents and long waiting list time. 

Delayed presentation and lack of frozen biopsy facility at 
our Centre to determine the level of aganglionosis were 
the major limitations in this study. However, despite these 
limitations, the study has provided local data that can be 
utilized by health care providers to plan for management 
guidelines for these patients. The challenges identified in 
the management of Hirschsprung's disease in our environ- 
ment need to be addressed, in order to deliver optimal 
care for these patients. 

Conclusion 

In conclusion, while in most centers in the developed 
world, pull-through operations for Hirschsprung's disease 
have evolved from the open technique through laparoscope 
ically assisted pull-through to totally trans-anal pull tech- 
niques, late presentation in our setting militate against this. 
It is hoped that with early presentation and diagnosis, to- 
tally trans-anal pull techniques would also become routine 
in our patients. However, the open staged definitive pull 
through procedure still has a role to play in the manage- 
ment of Hirschsprung's disease in our environment. There- 
fore, public health education is necessary with regard to 
seeking early medical attention. This should enhance early 
surgical correction and prevent fatal complications. 

Competing interests 

The authors declare that they have no competing interests. The study had 
no external funding. Operational costs were met by authors. 

Authors' contributions 

JBM and PLC participated in study design, literature search, data analysis, 
manuscript writing and editing. In addition PLC submitted the manuscript. 
NMK, MM, ABC and PFR participated in data analysis, manuscript writing & 
editing. All the authors read and approved the final manuscript. 

Acknowledgement 

The authors are grateful to all who participated in the preparation of this 
manuscript. Special thanks go to our research assistants for their support 
during data collection and in the management of our patients. 

Author details 

department of Surgery, Catholic University of Health and Allied 
Sciences-Bugando, Mwanza, Tanzania, department of Paediatrics, Catholic 
University of Health and Allied Sciences-Bugando, Mwanza, Tanzania, 
department of Anatomy, Catholic University of Health and Allied 
Sciences-Bugando, Mwanza, Tanzania, department of Pathology, Catholic 
University of Health and Allied Sciences-Bugando, Mwanza, Tanzania. 



Received: 1 March 2014 Accepted: 23 June 2014 
Published: 28 June 2014 



References 

1. Langer JC: In Principle and Practice of Pediatric Surgery. 4th edition. Edited by 
Colombani PM, Foglio RP, Skinner MA Oldham KT. Philadelphia: Lippincott, 
Williams and Wilkins; 2005:2. 1348-63. 

2. Teltelbaum DH, Coran AG: In Hirschsprung's Disease and Related 
Neuromuscular Disorders of the Intestine. 6th edition. Edited by O'Neill JA Jr, 
Fonkasrud EW, Coran AG Grosfeld JL. Philadelphia: Mosby-Elservier; 2006:2. 
1514-59. 

3. Meza-Valencia BE, de Lorimier AJ, Person DA: Hirschsprung's disease in the 
U.S. associated Pacific Islands: more common than expected. Hawaii Med 
J 2005, 64:96-98. 

4. Feldmen M, Friedman LS, Sleisenger MH: Hirschsprung's disease: 
congenital megacolon. In Sleisenger & Fordtran's Gastrointestinal and Liver 
Disease: Pathophysiology, Diagnosis, Management. 7th edition. Philadelphia, 
PA: Saunders; 2002:2131-2135. 

5. Stewart DR, von Allmen D: The genetics of Hirschsprung disease. 
Gastroenterol Clin North Am 2003, 32:819-837. 

6. Parisi MA, Kapur RP: Genetics of Hirschsprung disease. Curr Opin Pediatr 
2000, 12:610-617. 

7. Amiel J, Lyonnet S: Hirschsprung disease, associated syndromes, and 
genetics: a review. J Med Genet 2001, 38:729-739. 

8. Ameh EA, Chirdan LB: Neonatal Intestinal Obstruction in Zaria, Nigeria. 
East Afr Med J 2000, 77:5 10-513. 

9. Chirdan LB, Uba AF: Hirschsprung's disease presenting in the neonatal 
period in Jos, Nigeria. Nigerian J Surg Res 2006, 8:62-64. 

10. Bandre E, Kabore RAF, Quedraogo I, Sore O, Tapsola T, Bambara T, 
Wandaogo A: Hirschsprung's Disease; Management problem in a 
developing country. Afr J Pediatr Surg 2010, 7:166-168. 

11. Ongeti K, Saidi H, Ogeng'o J, Tharao M: Experience with Hirschsprung's 
disease at a tertiary hospital in Kenya. Ann Afr Surg 2009, 4:8-12. 

12. Nasir AA, Adeniran JO, Abdur-Rahman LO: Hirschsprung disease; 8 years 
experience in a Nigerian teaching hospital. J Indian Ass Peditr Surg 2007, 
12:68-71. 

1 3. Bonham JR, Dale G, Scott DJ, Wagget J: A 7-year study of the diagnostic 
value of rectal mucosal acetylcholinesterase measurement in 
Hirschsprung's disease. J Pediatr Surg 1 978, 22:1 50-1 52. 

14. Swenson O, Bill AH: Resection of the rectum and rectosigmoid with 
preservation of the sphincter for benign spastic lesions producing 
megacolon. Surgery 1948, 24:212-220. 

15. Duhamel B: A new operation for the treatment of Hirschsprung's disease. 
Arch Dis Child 1960, 35:38-39. 

16. Soave F: A new operation for the treatment of Hirschsprung's disease. 
Surgery 1964, 56:1007-1014. 

1 7. Marks RM: Endorectal split sleeve pull-through procedure for Hirschsprung's 
disease. Surg Gynecol Obstet 1973, 136:627-628. 

18. Boley SJ: New modification of the surgical treatment of Hirschsprung's 
disease. Surgery 1964, 7:P. 

1 9. Georgeson KE, Cohen RD, Hebra A, Jona JZ, Powell DM, Rothenberg SS: Primary 
laparoscopic-assisted endorectal colon pull-through for Hirschsprung's 
disease: a new gold standard. Ann Surg 1999, 229:678-683. 

20. Keckler SJ, Yang JC, Fraser JD, Aguayo P, Ostlie DJ, Holcomb GW: 
Contemporary practice patterns in the surgical management of 
Hirschsprung's disease. J Pediatr Surg 2009, 44:1257-1260. 

21. Ekenze SO, Ngcikedi C, Obasi AA: Problems and outcome of 
Hirschsprung's disease presenting after 1 year of age in a developing 
country. World J Surg 201 1, 35:22-26. 

22. Adeniran JO, Abdur-Rahman LO, Odi TO: New method of Duhamel 
operation. Afr J Pediatr Surg 2008, 5:40-42. 

23. Ziad F, Katchy KC, Ramadan SA, Alexander S, Kumar S: Clinicopathological 
features in 102 cases of Hirschsprung disease. Ann Saudi Med 2006, 
26:200-204. 

24. Archibong AE: Pattern of aganglionic megacolon in Calabar, Nigeria. 5 Afr 

Med J 2002, 92:642-644. 

25. Hackam DJ, Reblock K, Barsdale EM, Redlinger R, Lynch J, Gaines BA: The 
influence of Down's syndrome on the management and outcome of 
children with Hirschsprung's disease. J Pediatr Surg 2003, 38:946-949. 

26. Kessmann J: Hirschsprung's disease: diagnosis and management. 
Am Fam Physician 2006, 74:1319-1322. 



Mabula et al. BMC Research Notes 2014, 7:410 
http://www.biomedcentral.eom/1 756-0500/7/41 0 



Page 9 of 9 



27. Kapur RP, Reed RC, Finn LS, Patterson K, Johanson J, Rutledge JC: Calretinin 
immunohistochemistry versus acetylcholinesterase histochemistry in the 
evaluation of suction rectal biopsies for Hirschsprung's disease. 
Pediatr Dev Pathol 2008, 28:1 . 

28. Smith GHH, Cass D: Infantile Hirschsprung's disease-is barium enema 
useful? Pediatr Surg Int 1991, 6:318-321. 

29. Santos MC, Giacomantonio JM, Lau HY: Primary Swenson pull-through 
compared with multiple-stage pull-through in the neonate. J Pediatr Surg 
1999, 34:1079-1081. 

30. Sowande OA, Adejuyigbe 0: Ten-year experience with the Swenson 
procedure in Nigerian children with Hirschsprung's disease. Afr J Paediatr 
Surg 2011, 8:44-48. 

31. Mir E, Karaca I, Gunsar C: Primary Duhamel-Martin operations in neonates 

and infants. Pediatr Int 2001, 43:405-408. 

32. Holschneider A, Ure BM: Hirschsprung's disease. In Pediatric Surgery. 3rd 
edition. Edited by Aschcraft KW. Philadelphia: WB Saunders Company; 
2000:453-472. 

33. Chalya PL, Mabula JB, Kanumba ES, Giiti G, Chandika AB, Gilyoma JM: 
Experiences with childhood colostomy at a tertiary hospital in Mwanza, 
Tanzania. Tanzania J Health Res 201 1, 13:3. 

34. Coran AG, Teitelbaum DH: Recent advances in the management of 
Hirschsprung's disease. Am J Surg 2000, 180:382. 

35. Marty TL, Seo T, Sullivan JJ, Matlak ME, Black RE, Johnson DG: Rectal 
irrigations for the prevention of postoperative enterocolitis in 
Hirschsprung's disease. J Pediatr Surg 1995, 30:652-654. 

36. Gad El-Hak NA, El-Hemaly MM, Negm EH, El-Hanafy EA, Abdel Messeh MH, 
Abdel Bary HH: Functional outcome after Swenson's operation for 
Hirshsprung's disease. Saudi J Gastroenterol 2010, 16:30-34. 

37. Jarvi K, Laitakari EM, Koivusalo A, Rintala RJ, Pakarinen MP: Bowel function 
and gastrointestinal quality of life among adults operated for 
Hirschsprung disease during childhood: a population-based study. 
Ann Surg 2010, 252:977-981. 

38. Rintala RJ, Pakarinen MP: Long-term outcomes of Hirschsprung's disease. 
Sem Pediatric Surg 2012, 21:336-343. 



doi:1 0.1 1 86/1 756-0500-7-41 0 

Cite this article as: Mabula et al.: Hirschsprung's disease in children: a 
five year experience at a University teaching hospital in northwestern 
Tanzania. BMC Research Notes 2014 7:410. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at (^\ RiftMM i rpntral 

www.biomedcentral.com/submit \^ ™omea centra I 



